The modification of mitochondrial energy metabolism and histone of goat somatic cells under small molecules compounds induction.
In recent years, induced pluripotent stem cells (iPSCs) technique is able to allow us to generate pluripotency from somatic cells in vitro through the over expression of several transcription factors. Normally, viral vectors and transcription factors are commonly used on iPSC technique, which could cause many barriers on further application. In this study, we attempt to process a new method to obtain pluripotency from goat somatic cells in vitro under fully chemically defined condition. The results showed that chemically induced pluripotent stem cells-like cells (CiPSC-like cells) colonies were generated from goat ear fibroblasts by fully small-molecule compounds. Those three dimensions colonies were similar with mouse iPSCs in morphology and had strong positive alkaline phosphatase (AP) activity and expressed pluripotency related genes OCT4, SOX2, NANOG, CDH1, TDGF, GDF3, DAX1, REX1, which determined by RT-PCR. Those colonies could also differentiate into different cell types derived from three germ layers proved by RT-PCR and immunofluorescence assays. The expression of glycolysis-related genes about PGAM1, KPYM2 and HXK2 in CiPSC-like colonies formation groups was significantly higher than their parental fibroblasts, but not in the non-CiPSC-like colonies formation group. The expression of histone acetylation and methylation-related genes, HAT1 and SMYD3, was not significantly up-regulated within different groups compared to their parental fibroblasts, respectively. Yet, the expression of histone methylation-related gene, KDM5B, was significantly up-regulated on the cells from non-colonies formation group compared to parental fibroblasts, but the expression of KDM5B of the cells from CiPSC-like cell colonies was not significantly difference compared to that of parental fibroblasts. In conclusion, this is the first report that CiPSC-like cells could be generated in vitro from goat rather than just mouse under fully chemically defined condition. The generation of CiPSC-like colonies may be depended on the correct modification of energy metabolism and histone epigenetic during the reprogramming, rather than just the over-expression of those pluripotency-related genes. This study will strongly support us to further establish the stable goat CiPSC lines without any integration of exogenous genes.